The pressure modulator radiometer flew aboard Nimbus 6, collecting radiance data from June 1975 until June 1978. These data have been processed to yield daily temperatures, geopotential heights, and balance wind estimates from the stratosphere and mesosphere (30-85 km) for the entire period. We use these data to examine the variability of both the zonal-mean and the nonzonal disturbances present in the data. In terms of the zonal-mean, we show that the COSPAR International Reference Atmosphere (1986), developed from these data, can be misleading in the mesosphere due to the underlying interannual variability and the merging with other data sets. Daily variability of the zonal-mean flow is examined, and these data show strong evidence of coupling between the stratosphere and mesosphere for such variations. We also find evidence for significant coupling of wave-like events in the stratosphere and the mesosphere but that not all such disturbances seen in the mesosphere are due to simple propagation from below. Space-time spectral analysis is used to search for traveling planetary waves: Results show a weak 5-day normal mode present in the equinox seasons, which appears to correspond to the first symmetric mode predicted by theory. These data also show clear evidence of the 4-day wave in all three southern winters examined and are consistent with the hypothesis that this mode grows due to instability of the background zonal flow.
retrievals is probably in excess of 15 km, although they have been oversampled to provide a vertical grid at 3.5-km intervals. The resulting data are the subject of this study.
Above 80 km, our results should be assessed with caution, since although the data was retrieved with a correction for nonlocal thermodynamic equilibrium (non-LTE), there are now some questions as to whether the influence of non-LTE on temperature retrievals is as great as was expected at the time of calculation. This means that at some of the higher altitudes where the assumption may have been in error, the mean temperatures may have been underestimated especially near the cold summer mesopause (C. Rodgers, personal communication, 1995). It should also be noted that due to the configuration of the weighting functions, there is no real height discrimination in the lower and middle stratosphere. However, the temperature thickness of this region is well captured by the lower weighting functions.
Although the instrument collected data for the entire period from June 1975 until June 1978, there was a period of about 9 months (from October 1975 until July 1976) when the top sounding channel was not scanning correctly, leading to poor height discrimination (J. Barnett, personal communication, 1995) . Accordingly, some of the data from this period probably further underestimate the true variability in the data, and we focus away from this time period for detailed studies.
Geopotential fields have been calculated from the PMR temperatures using the hydrostatic equation to stack temperature thicknesses on a boundary geopotential field. The normal procedure to follow would be to take boundary fields from a suitable meteorological analysis or those derived from another instrument. However, for the PMR data, this was not possible, as contemporaneous global lower stratospheric analyses were not available. Accordingly, where we present time series of geopotential data, we have simply stacked the data upon a monthly mean 50-hPa field from a 12-year (1979-1990) climatology of National Meteorological Center (NMC) stratospheric analyses [Randel, 1992] .
In addition, we were able to produce zonal-mean zonal winds using the gradient wind approximation. This approximation provides winds which are in excellent agreement with observations throughout the stratosphere. In the mesosphere, the gradient wind approximation is probably still a good measure of the zonalmean zonal wind in the extratropics but not in the tropics. The tropical winds shown are simple interpolations between 15 ø N and 15øS.
The Mean State
In this section, we review three aspects of the zonalmean view of the mesosphere. We first examine the interannual variability of the January monthly mean temperature fields in order to highlight the differences obscured by the averaging process inherent in making a climatology. Second, we show that when individual years are examined, the separated stratopause is more prominent in the northern hemisphere than hitherto suggested. Finally we show the seasonal evolution of the zonal wind, partly in order to show the background upon which we see large wave events and partly to demonstrate typical examples of evolution for later comparison with middle atmosphere models.
Zonal-Mean Temperatures
Monthly mean zonal-mean temperature sections from the three individual PMR years for January are displayed along with the resulting CIRA86 temperatures in and years suggests that the differences can be up to 10 ø of either sign and are not simply due to interannual variability, but probably rather that the CIRA86 cli- 
The Separated Stratopause
The presence of a warm stratopause in the polar night is of interest since it must be of dynamical origin (in the polar night, there can be no solar heating to produce a stratopause). The separated stratopause was first described by Kanzawa [1989] If we compare the January means for the three individual years (Figure 1) , we can see that there is a significant amount of variability: January 1976 shows a polar stratopause at least 10 K warmer than midlatitudes, and January 1978 shows a weaker but similar polar maximum. January 1977 is very different from these other years, exhibiting polar temperatures much colder than midlatitudes and a weak, low stratopause. For the corresponding months in the southern hemisphere, the separated stratopause is very prominent each yearø The CIRA86 climatology shows a somewhat stronger feature, probably due to the fact that the separated stratopause occurs precisely where the SCR and PMR data sets are merged in the climatology (it should be recalled that the SCR data are from different years). Figure 10 ).
4-Day Wave
A zonal wave number I feature, with a period near 4 days, was first observed in SCR temperature data by Venne and Stanford [1979] . Further analysis by those authors and others has shown that the wave is almost an ubiquitous feature of the winter polar stratosphere and that it occurs in the winter of both hemispheres, although the signal is usually stronger in the south. Prata [1984] and Lait and Stanford [1988] showed that the wave is associated with higher zonal wave number disturbances which are phase-locked to the wave 1 component. They also showed that the resultant wave structure is associated with warm pools of air rotating . In their work, they describe differences of 5-20 K between the SME and the CIRA data in the lower mesosphere, with the SME being warmer. These results are consistent with ours (i.e., the newer PMR temperature retrievals being warmer) for some latitudes and years; however, differences of both signs were found, highlighting the difficulty of comparing data with different vertical resolutions. The additional problem for comparing climatologies from different periods is that they can time average data with high internal interannual variability; it is exemplified by the separated stratopause in the northern hemisphere and is highlighted here for the benefit of middle atmospheric modelers. ,,,i,,,,,,,,,,,,  ,,,,,,,,,,,,,,,,,,, 
